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(54) RADIO COMMUNICATION SYSTEMDATA COMMUNICATION UNIT AND DATA 
COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio communication system that can 
ensure the continuity of data and surely transfer the data to a receiver side even on 
the occurrence of interruption of a radio wave on the way of communication. 
SOLUTION: In the radio communication system consisting of an image pickup device 
10a and recording and reproducing device 20the image pickup device 10 transmits 
video data to the recording and reproducing device 20 through radio communication. 
In this casea temporary storage device 16 of the image pickup device 10 stores the 
data at that time and transfers the data to a recorder 15 by regarding the data as 
unarrived data when the image pickup device 10 cannot detect an acknowledgement 
signal sent form the recording and reproducing device 20 in a prescribed time. At the 
restoration to a communication enabled statethe image pickup device 1 0 transmits 
data sent in real time including the unarrived data in the recorder 15. Thusthe 
recording and reproducing device 20 can obtain the video data in a complete form and 
can correctly reproduce the video data in time sequence by assembling the received 
video data on a time base later. 



CLAIMS 



[Claim(s)] 

[Claim 1]A radio communications system which transmits data which has the 
continuity acquired with the 1st device to the 2nd device by radiocomprising: 
A transmitting means to which the 1st device of the above transmits data which has 
the above-mentioned continuity. 

A detection means to detect a reply signal sent from the 2nd device of the above to 
predetermined timing during transmission of data based on this transmitting means. 
A memory measure which memorizes data under transmission then as unreached data 
when the above-mentioned reply signal is not detected by this detection means. 
A reception means which receives data which is provided with a transmission control 
means which includes unreached data within the above-mentioned memory measure 
in data transmitted by the above-mentioned transmitting means in real time according 
to a communication stateand transmits to itand in which the 2nd device of the above 
is sent one by one from the 1st device of the above. 

A response means which returns a reply signal when this reception means receives 
data. 

A preserving means which saves each data received by the above-mentioned 
reception means. 

A data editing means which assembles each data saved by this preserving means on a 
time-axis. 

[Claim 2]The radio communications system according to claim 1 when it judges 
whether the above-mentioned unreached data is included and a zone which can 
transmit can be secured and the above-mentioned transmission control means can be 
secured [ the zone Jwherein it transmits the above-mentioned unreached data with 
data in the above-mentioned real time. 

[Claim 3]The radio communications system comprising according to claim 1: 

A temporary storage means the 1st device of the above remembers temporarily data 

transmitted by the above-mentioned transmitting means to be. 

A data management means which cancels data within the above-mentioned temporary 
storage means when the above-mentioned reply signal is detected by the above- 
mentioned detection meansand is held to the above-mentioned memory measure by 
using data within the above-mentioned temporary storage means as unreached data 
when the above-mentioned reply signal is not detected. 

[Claim 4]A radio communications system which transmits simultaneously data which 
has the continuity acquired with the 1st device to two or more 2nd devices by 
radiocomprising: 

A transmitting means to which the 1st device of the above transmits data which has 
the above-mentioned continuity. 

A detection means to detect a reply signal sent from each 2nd device of the above to 



predetermined timing during transmission of data based on this transmitting means. 
A memory measure which memorizes data under transmission then as unreached data 
when the number of the above-mentioned reply signals is not detected by this 
detection means as for more than a predetermined number. 
A transmission control means which includes unreached data within the above- 
mentioned memory measure in data transmitted by the above-mentioned transmitting 
means in real time according to a communication stateand transmits to it. 
A reception means in which each of each 2nd device of the above receives data sent 
one by one from the 1st device of the above. 

A response means which returns a reply signal when this reception means receives 
data. 

A preserving means which saves each data received by the above-mentioned 
reception meansand a data editing means which assembles each data saved by this 
preserving means on a time-axis. 

[Claim 5]The radio communications system comprising according to claim 4: 

An inquiring means which the 1st device of the above asks that a received result of 

data is to each 2nd device of the above after an end of data transmission. 

As opposed to a device with which data is missing in each 2nd device of the above 

according to a response result of each 2nd device of the above by this inquiring 

meansA specific information reply means which replies specific information which 

shows a range which it had a data complement means to have acquired the data 

concerned from other devices with the dataand to transmit to the above-mentioned 

deviceand each of each 2nd device of the above answered an inquiry from the 1st 

device of the aboveand lacks data. 

[Claim 6]A radio communications system which transmits data which has the 
continuity acquired with the 1st device to the 2nd device by radiocomprising: 
A transmitting means to which the 1st device of the above transmits data which has 
the above-mentioned continuity by a prescribed unit. 

A temporary storage means which memorizes temporarily data transmitted by this 
transmitting means. 

A compression means which compresses data which should be transmitted to the 
next by the above-mentioned transmitting means according to quantity of the above- 
mentioned unreached data when a signal which shows unreached data is received 
from the 2nd device of the above. 

A reception means which receives data which reads the above-mentioned unreached 
data from the above-mentioned temporary storage meansand is provided with a 
transmission control means which transmits together with data compressed by the 
above-mentioned compression meansand in which the 2nd device of the above is sent 
one by one by a prescribed unit from the 1st device of the above. 



A response means which returns a signal which shows unreached data which was not 
received by this reception means. 

A preserving means which saves each data received by the above-mentioned 
reception means for every prescribed unit. 

[Claim 7]A data communication unit which transmits data which has continuity to an 
external device by radiocomprising: 

A transmitting means which transmits data which has the above-mentioned continuity. 
A detection means to detect a reply signal sent from the above-mentioned external 
device to predetermined timing during transmission of data based on this transmitting 
means. 

A memory measure which memorizes data under transmission then as unreached data 
when the above-mentioned reply signal is not detected by this detection means. 
A transmission control means which includes unreached data within the above- 
mentioned memory measure in data transmitted by the above-mentioned transmitting 
means in real time according to a communication stateand transmits to it. 

[Claim 8]A data communication unit which transmits simultaneously data which has 
continuity to two or more external devices by radiocomprising: 

A transmitting means which transmits data which has the above-mentioned continuity. 
A detection means to detect a reply signal sent from each above-mentioned external 
device to predetermined timing during transmission of data based on this transmitting 
means. 

A memory measure which memorizes data under transmission then as unreached data 
when the number of the above-mentioned reply signals is not detected by this 
detection means as for more than a predetermined number. 
A transmission control means which includes unreached data within the above- 
mentioned memory measure in data transmitted by the above-mentioned transmitting 
means in real time according to a communication stateand transmits to it. 

[Claim 9]A data communication unit which transmits data which has continuity to an 
external device by radiocomprising: 

A transmitting means which transmits data which has the above-mentioned continuity 
by a prescribed unit. 

A temporary storage means which memorizes temporarily data transmitted by this 
transmitting means. 

A compression means which compresses data which should be transmitted to the 
next by the above-mentioned transmitting means according to quantity of the above- 
mentioned unreached data when a signal which shows unreached data is received 
from the above-mentioned external device. 

A transmission control means which transmits together with data which read the 



above-mentioned unreached data from the above-mentioned temporary storage 
meansand was compressed by the above-mentioned compression means. 



[Claim 10]In a data communication method which transmits data which has continuity 
to an external device by radioTransmit data which has the above-mentioned 
continuity and a reply signal sent from the above-mentioned external device to 
predetermined timing during transmission of this data is detectedA data 
communication method storing in a memory by using data under transmission then as 
unreached dataincluding unreached data in the above-mentioned memory in data 
transmitted in real time according to a communication stateand transmitting when the 
above-mentioned reply signal is not detected. 

[Claim 1 1]In a data communication method which transmits simultaneously data which 
has continuity to two or more external devices by radioTransmit data which has the 
above-mentioned continuity and a reply signal sent from each above-mentioned 
external device to predetermined timing during transmission of this data is detectedA 
data communication method memorizing in a memory by using data under 
transmission then as unreached dataincluding unreached data in the above-mentioned 
memory in data transmitted in real time according to a communication stateand 
transmitting when the number of the above-mentioned reply signals is not detected 
as for more than a predetermined number. 

[Claim 12]In a data communication method which transmits data which has continuity 
to an external device by radioTransmit data which has the above-mentioned 
continuity by a prescribed unitand this send data is temporarily memorized in a 
memoryA data communication method compressing data which should be transmitted 
to the next according to quantity of the above-mentioned unreached datareading the 
above-mentioned unreached data from the above-mentioned memoryand transmitting 
together with data compressed [ above-mentioned ] when a signal which shows 
unreached data is received from the above-mentioned external device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention transmits the video information photoedfor 
example by the photographing instrument to a recording and reproducing device by 
radioand relates to the data communication unit and data communication method 
which are used for the radio communications system which performs record of that 
video informationand reproduction by the recording and reproducing device sideand 
this radio communications system. 
[0002] 



[Description of the Prior Art]In recent yearsthe radio communications system of 
personal areasuch as IrDABIuetoothand HomeRFattracts attention. Especially 
Bluetooth and HomeRF have the strong pointslike that there is no directivity and 
permeability is high as compared with infrared ray communication systems like IrDA. 
Future development and spread are expected very much. 
Bluetooth is wireless communication standards of a short distance. 
Radio (less than 10 m or less than 100 m) is realized using the ISM (Industrial Science 
Medical) band of a 2.4GHz bandwidth. 

[0003]Radio communications systemssuch as Bluetooth and HomeRFare among the 
features also with big connection with two or more apparatus being simultaneously 
possibleand also transmission distance being also comparatively as long as 10-1 00m 
as compared with infrared ray communication systems like IrDA. 
[0004]The picture image data photoed by the photographing instrument (video 
camera) is transmitted to a recording and reproducing device by radio as what used 
such a radio communications system conventionallyand the photograph recording 
reproducing system etc. which perform record of the picture image data and 
reproduction by the recording and reproducing device side are known. 
[0005] 

[Problem(s) to be Solved by the Invention]By the wayin the photograph recording 
reproducing system mentioned abovewhen having transmitted picture image data to 
the recording and reproducing device from the photographing instrumentit is also 
possible that connection between both is usually then severed temporarily by some 
causessuch as a situation. In such a casepicture image data is missing on the wayand 
the problem of it becoming impossible to process in a perfect form etc. arises in a 
receiver. 

[0006]When [ in which the data which was made in view of the above points and has 
the continuity of picture image data etc. is twisted to radio ] transmittingthis 
inventionlt aims at providing the radio communications systemdata communication 
unitand data communication method which can secure the continuity of the data 
concerned and can be certainly transmitted to a receiver even if radio is severed by 
the middle. 
[0007] 

[Means for Solving the Problem]In a radio communications system transmitted to the 
2nd device by radiothis invention data which has the continuity acquired with the 1st 
device the 1st device of the aboveWhen a reply signal sent from the 2nd device of the 
above to predetermined timing during transmission of data which has the above- 
mentioned continuity is not able to be detectedlt holds to a memory measure by using 
data under transmission then as unreached dataand unreached data within the above- 
mentioned memory measure is included in data transmitted in real time according to a 
communication stateand it transmits to it. 



[0008]Data which has continuity from the 1st device to the 2nd device is transmitted 
in real time by thisand radio between devices is severedand when data under 
transmission then is held by the 1st device side and returns to a state which can 
communicateit is sent to a case with data of real time. Thereforein the 2nd device 
sideall the data that have continuity can be obtained and it is possible to reproduce 
correctly to time order by assembling these on a time-axis. 

[0009]This invention data which has the continuity acquired with the 1st device in a 
radio communications system simultaneously transmitted to two or more 2nd devices 
by radio the 1 st device of the aboveWhen the number of reply signals sent from each 
2nd device of the above to predetermined timing is not detected as for more than a 
predetermined number while transmitting data which has the above-mentioned 
continuitylt holds to a memory measure by using data under transmission then as 
unreached dataand unreached data within the above-mentioned memory measure is 
included in data transmitted in real time according to a communication stateand it 
transmits to it. 

[0010]Thuswhen transmitting data for two or more 2nd devicesand the number of 
reply signals is not detected as for more than a predetermined numberas data 
transmission failureWhen data under transmission then is held by the 1st device side 
and returns to a state which can communicate with the 2nd device more than a 
predetermined number in betweenit is sent with data of real time. It is possible for 
this to be correctly reproduced to time order by being able to obtain all the data that 
have continuity in the 2nd device sideand assembling these on a time-axis. 
[001 1]Howeversince the usual data transmission is performed as it is when the 
number of reply signals is detected as for more than a predetermined numberdata 
may not be received with the 2nd some devices. Thenthe 1st device of the above 
asks a received result of data to each 2nd device of the above after an end of data 
transmissionAccording to the response resultthe data concerned is acquired from 
other devices with the data to a device with which data is missing in each 2nd device 
of the aboveand it is necessary to transmit to the above-mentioned device and to 
carry out a data complement. 

[0012]This invention data which has the continuity acquired with the 1st device in a 
radio communications system transmitted to the 2nd device by radio the 1st device 
of the aboveTransmit data which has the above-mentioned continuity by a prescribed 
unitand data then transmitted is temporarily memorized to a temporary storage 
meansWhen a signal which shows unreached data is received from the 2nd device of 
the abovedata which should be transmitted to the next is compressed according to 
quantity of the above-mentioned unreached dataand it transmits together with the 
above-mentioned unreached data read from the above-mentioned temporary storage 
means. 

[0013]Data which has continuity from the 1st device to the 2nd device is transmitted 
by a prescribed unit by thiswhen unreached data exists during the transmissiona 



compression ratio of data which should be transmitted to the next is adjustedand it is 
sent together including the above-mentioned unreached data. Thereforeadjusting by a 
prescribed unitalthough it producesthe delay of a part which sends dataand some can 
maintain the continuity of dataand can give it to the 2nd device. 
[0014] 

[Embodiment of the Invention] Hereafterthe embodiment of this invention is described 
with reference to drawings. 

[0015](A 1st embodiment) Drawing 1 is a figure showing the composition as an image 
recording and reproducing system which applied the radio communications system of 
this invention. 

[0016]This image recording and reproducing system comprises the photographing 
instrument 10 and the recording and reproducing device 20. Although connecting with 
a cable is also possibleit limits to connection by radio between the photographing 
instrument 10 and the recording and reproducing device 20and here explains it. As 
radio in this caseBluetooth is usedfor example. That isthe photographing instrument 

10 and the recording and reproducing device 20 are provided with the Bluetooth 
communication functionrespectivelyand data communications are mutually possible 
for them in both directions using the electric wave of a predetermined radio frequency 
band. 

[0017]The photographing instrument 10 is provided with a video camera functionand 
transmits the picture image data obtained with a video camera function here to the 
recording and reproducing device 20. Temporarily the picture image data for the signal 
processing part 12 which performs signal processing of coding the image pick-up part 

1 1 which changes into an electrical signal the image photoed with the cameraand its 
electrical signal in the form of predetermined in this photographing instrument 10and 
predetermined time The temporary memory 16 (cache memory) of memorizable small 
capacityThe antenna 18 for transmitting and receiving the strange demodulation 
section 17 and radio wave which perform abnormal-conditions/recovery processing of 
the mass recorders 15 (HDD etc.) which can record the picture image data for 
prescribed capacityand data is formed. 

[0018]The final controlling element 14 which consists of a button group for operating 
the various function which this device has in this photographing instrument 10the 
indicators 13such as LCD (Liquid CrystalDisplay) which mainly displays the picture 
image data under photographyetc. are formed. 

[0019]On the other handthe recording and reproducing device 20 which serves as a 
receiver to the above-mentioned photographing instrument 10 is provided with the 
function which records the picture image data and is reproduced by receiving the 
picture image data transmitted from the photographing instrument 10. As this 
recording and reproducing device 20it may be a special-purpose-machine machine 
which performs record of picture image dataand reproductionand constituting from 
information processorssuch as a personal computeris also possible. 



[0020]The signal processing part 23 which performs signal processingsuch as 
decryption etc. of the antenna 27 for transmitting and receiving a radio wavethe 
strange demodulation section 26 which performs abnormal-conditions/recovery 
processing of datathe mass recorder 21 which can record the picture image data for 
prescribed capacityand datais established in this recording and reproducing device 20. 
The input/output terminal 22 with the indicators 25such as the final controlling 
element 24 which consists of keyboards etc.for exampleand LCD (Liquid Crystal 
Display) for mainly displaying picture image dataand the external instrument 28etc. 
are formed in this recording and reproducing device 20. 

[0021]In such compositionthe electrical signal (video signal) of the image which 
consists of the picture and sound which are obtained from the image pick-up part 1 1 
of the photographing instrument 10 is coded in the form of predetermined in the 
signal processing part 12. The picture image data obtained by this coding is saved at 
the temporary memory 16 (cash)and it becomes irregular by the strange demodulation 
section 17and it is transmitted as an electric wave by the antenna 18. When it will be 
in the state where data transmission cannot be carried outthe picture image data at 
that time is saved at the recorder 15. 

[0022]On the other handin the recording and reproducing device 20 sidethe antenna 
27 receives the picture image data from the photographing instrument 10 through 
radioand it gets over by the strange demodulation section 26. The picture image data 
to which it restored is saved at the mass recorder 21. The picture image data saved 
at this mass recorder 21 is decoded in the signal processing part 23and is displayed 
by the indicator 25. In this casedepending on a user's hopepicture image data is saved 
at the mass recorder 21 and it is also possible to display on a screen by decryption 
and to appreciate a photographed image in real time. The external instrument 28 can 
also perform real-time appreciation via the input/output terminal 22. 
[0023]The above is a fundamental flow [ **** ]. 

[0024]Hereit explains supposing the case where the photographing instrument 10 
transmits picture image data to the one recording and reproducing device 20 about 
the processing in the case where connection between devices breaks off temporarily 
at the time of data transfer. 

[0025]The processing by the side of the photographing instrument 10 consists of 
three processingsand are "processing at the time of usual"processing at the time of 
cuttingand "restoration processing." The details about each processing are shown 
below. 

[0026]The flow chart which shows processing operation at the time of usual [ of the 
photographing instrument / in / in drawing 2 / a 1st embodiment / 10 ]the flow chart 
which shows processing operation at the time of cutting of the photographing 
instrument [ in / in drawing 3 / a 1st embodiment ] 10and drawing 4 are flow charts 
which show the restoration processing operation which is the photographing 
instrument 10 in a 1st embodiment. 



[0027]Firstprocessing is explained using drawing 2 at the time of usual. 
[0028]If photography is started by starting of the image pick-up part 1 1 of the 
photographing instrument 10it will be coded by predetermined compression processing 
etc. in the signal processing part 12and the signal outputted from the image pick-up 
part 11 will serve as picture image data (Steps 201-203). This picture image data is 
transmitted to the recording and reproducing device 20 via the strange demodulation 
section 17 and the antenna 18 (Step 204)and it is simultaneously written in the 
temporary memory 16 (cache memory) in the photographing instrument 10 (Step 205). 
[0029]Herein the recording and reproducing device 20 sidewhen picture image data is 
able to be receiveda reception completion signal is sent to the photographing 
instrument 10 for every fixed time or every fixed frame number. It is expected that 
the above-mentioned reception completion signal will be periodically sent from the 
recording and reproducing device 20 in the photographing instrument 10 side(Yes of 
Step 206) and the reception completion signal from the recording and reproducing 
device 20 are checked to timing when the timer which works according to the interval 
of the above-mentioned reception completion signal operates (Step 207). 
[0030]When a reception completion signal is able to be checked(Yes of Step 207) and 
the picture image data at that time (several frames of the picture image data 
transmitted at intervals of the above-mentioned reception completion signal in detail) 
are correctly transmitted to the recording and reproducing device 20The recording 
and reproducing device 20 cancels the picture image data currently held to the 
temporary memory 16 (Step 208)and repeats the processing from Step 201. It shifts 
to processing at the time of cuttingjudging it as what was not correctly transmitted to 
(No of Step 207)and the recording and reproducing device 20andholding the picture 
image data at that time to the temporary memory 16 on the other handwhen a 
reception completion signal is not able to be checked (Step 209). 
[0031]Nextprocessing is explained using the flow chart of drawing 3 at the time of 
cutting. 

[0032]If the photographing instrument 10 detects a cutting condition based on the 
above-mentioned reception completion signal (Step 301)the picture image data saved 
at the present temporary memory 16 will be moved to the mass recorder 15 (Step 
302). As this recorder 15HDD is usedfor example. Since power consumption will 
become high if the recorder 15 is always made into activation status although the 
composition of holding picture image data from the start to the recorder 15 may be 
usedWhen cash is temporarily carried out to the temporary memory 16 of small 
capacity and a cutting condition is detectedthe composition of moving from the 
temporary memory 16 to the recorder 15 is more preferred. 

[0033]Heresince the image inputted is not usually different from the time even if it is 
at the "cutting time"it is necessary to perform processing equivalent to "being 
usually at the time/' 

[0034]That isphotographing operation is performed continuouslythe image photoed in 



the image pick-up part 1 1 is coded by compression processing etc. in the signal 
processing part 12and picture image data is generated (Steps 303-305). And even if it 
is at the cutting timetransmission of the picture image data to the recording and 
reproducing device 20 is continued (Step 306). In this casealthough the preservation 
destination was the temporary memory 16 in "it is usually at the time"it writes in the 
recorder 15 directly at "the time of cutting" (Step 307). 

[0035]Since data transmission is performed also in the time of cuttingif connection 
will be recovered and the recording and reproducing device 20 will receive again the 
picture image data of fixed time or a fixed frame numbera reception completion signal 
will be emitted. In the photographing instrument 10the existence of a reception 
completion signal is investigated each time using the timer mentioned above (Step 

308) . And when the reception completion signal from the recording and reproducing 
device 20 is able to be checked (Yes of Step 308)the photographing instrument 10 is 
judged to be what connection recoveredand shifts to restoration processing (Step 

309) . Processing is repeated at the time of cutting from Step 303 until it receives the 
signalif a reception completion signal cannot be checked (No of Step 308). 

[0036] During processingit may carry out as [ tell / about that / a user ] at the time of 
cutting. 

[0037]The example of a notice at the time of cutting is shown in drawing 13 . As for 
101 in a figurea finder and 103 are indicators the device main frame of the 
photographing instrument 10and 102. The video image under photography is displayed 
on the screen of the indicator 103. A user is told about displaying the that it is "under 
[ cutting]" saying message 104 on the screen of this indicator 103and being in the 
state where connection with the recording and reproducing device 20 is cut. 
[0038]By such compositioninvestigate the battery capacity of the photographing 
instrument 10and the power supply state in the direction of the recording and 
reproducing device 20 which is a communications partnerfor exampleorThe action for 
recovering connection can be takenconnection can be recovered as quickly as 
possibleand it can return to the usual statesuch as narrowing an interval with the 
recording and reproducing device 20. It may be the composition of which a user is 
notifiedfor example by lighting of LEDor generating of an alarm sound not only in the 
display of such a message. 

[0039]Nextrestoration processing is explained using the flow chart of drawing 4 . 
[0040]If a connection return is detected based on the above-mentioned reception 
completion signal (Step 401)the photographing instrument 10 transmits first the 
picture image data obtained from the image pick-up part 1 1 to the recording and 
reproducing device 20 (Steps 402-405)and saves the send data concerned 
simultaneously at the temporary memory 16 (Step 406). 

[0041]Hereit is investigated whether it is possible for the photographing instrument 10 
to transmit the picture image data which was not able to be before transmitted with 
the present picture image data which should be transmitted to real time to the 



transmission band between the photographing instrument 10 and the recording and 
reproducing device 20 (Step 407). That iswith the frequency band which this system 
usesthe capacity of the data which can be transmitted among both devices is 
decidedand is. It will be judged whether the capacity of the data in which this 
transmission is possibleand the quantity of the picture image data photoed now are 
measuredand data can be sent too much. 

[0042]the case where there is no margin in a transmission band — (No of Step 407) - 

— it progresses to the next processing as it is. On the other handwhen it becomes 
clear that a margin is in a transmission band(Yes of Step 407)The photographing 
instrument 10 transmits the quantity according to a part for the margin of a 
transmission band in the data currently stored in the recorder 15 at "the time of 
cutting" (Step 408)and deletes the data part which transmitted from the recorder 15 
(Step 409). 

[0043]In the photographing instrument 10the existence of the reception completion 
signal from the recording and reproducing device 20 is checked using the timer which 
operates at intervals of fixed time or a fixed frame number (Step 410) (Step 41 1). and 

— the case where a reception completion signal is not detected — (No of Step 41 1) 

— it shifts to processing again at the time of cutting of drawing 3 (Step 413). 
[0044]When a reception completion signal is detected(Yes of Step 411) and the 
photographing instrument 10 cancel the data saved at the temporary memory 16 
(Step 412)and it is confirmed whether the data in the recorder 15 remains in that 
case (Step 414). When data does not remain in the recorder 15it shifts to processing 
at the time of usual [ of drawing 2 ] but (Step 41 5) when data exists in the recorder 
15it returns to Step 402and restoration processing here is performed continuously. 
[0045]Nextprocessing when photography is completed is explained. 

[0046] Drawing 5 is a flow chart which shows operation of processing at the time of 
the end of photography of the photographing instrument 10 in a 1st embodiment. 
[0047]If the end of photography is directed through the final controlling element 14 of 
the photographing instrument 10 (Step 501)the photographing instrument 10 will 
investigate the existence of the data in the recorder 15 which self has (Step 502). In 
this casewhen the end of photography is greeted before broadcasting all the data 
again by the restoration processing of drawing 4 the data which should still be 
broadcast again to the recorder 15 remains. Thenif survival of data is checkedthe 
photographing instrument 10 will transmit the remaining data in the recorder 15before 
severing connection with the recording and reproducing device 20 (Step 503). And if 
all remaining data is transmittedthe photographing instrument 10 will tell the end of 
photography to the recording and reproducing device 20and will end all the processes 
of photography at this time (Step 504). 

[0048]On the other handif the picture image data sent from the photographing 
instrument 10 is received as processing by the side of the recording and reproducing 
device 20a reception completion signal will be transmitted to the photographing 



instrument 10. In this casewhen the data more than the specified quantity is able to 
be received in that unit time by making fixed time into a unitor when the data more 
than the number of prescribed frames is able to be received within that unit frame 
number by making a fixed frame number into a unita reception completion signal shall 
be transmitted as a reception success. 

[0049]The received picture image data is saved one by one at the mass recorder 21 
of the recording and reproducing device 20and finallyeach data held at this mass 
recorder 21 is repaired so that there may be no inconsistency on a time-axis, thereby 

- the connection between devices — on the way — it comes out and severs — also 
having — picture image data can be obtained in the completed form which does not 
have lack of dataetc. eventuallyand the reproduction is performed — things can be 
carried out. 

[0050]It is also possible to perform reproduction motion of displaying the received 
data on the indicator 25 at the time of data receiving in real time. Howeverin the 
situation where connection between devices is severedan image in the meantime is 
unreproducible. In reproducing in the completed formit becomesafter editing the data 
saved at the mass recorder 21 after image ending by the side of the photographing 
instrument 10. 

[0051]The serial data flow in the case where 64 tops are photoed on condition of the 
following as an example corresponding to a 1st embodiment is shown in drawing 6 . 
[0052]- It photos eight frames at a time to unit time (interval which emits a reception 
completion signal). 

- Let the temporary memory 16 be cache memory (high speed memory). 

- Set the recorder 15 to HDD (fixed disk). 

About the "communication state" in drawing 6 it is in the situation which can be 
transmitted and receivedand V is in the situation which cannot be transmitted and 
receivedandin "0"suppose "O" that the applicable frame number more than the 
specified proportion defined beforehand has been transmitted. 

[0053]"-1" is the magic number and that it is with "the previous frame 1" in the item 
of a "reception completion signal" shows that this signal is a thing from a head frame 
group. 

[0054]In the case where picture image data is transmitted to the recording and 
reproducing device 20 per eight frames as shown in drawing 6t he — on the way — 
the picture image data for eight frames which should be then sent when it comes out 
and communicating became impossiblethe data concerned is held in the recorder 15 
(HDD) of the photographing instrument 10 and communicating becomes possible — in 
additionthe data (getting it blocked untransmitted picture image data) currently held 
at the above-mentioned recorder 15 is sent. 

[0055]By the wayif there is a limit in the capacity of the recorder 15 of the 
photographing instrument 10 and a cutting condition continues for a long timea 
possibility that data stops settling in the recorder 15 will also be considered. In that 



casethe technique of reducing the loss of an image is described. 
[0056](D It is the method of taking the quality of data into consideration to the 
maximum extentfirst. That iseven if it performs omission of a frameetc.it is the 
method of maintaining image quality. Priority is given over this to the data at the time 
of having begun to be saved at the method of omitting from old dataand the recorder 
15 written in at the time of cuttingand there is a method of not saving the newest 
picture image data that cannot be saved in it. 

[0057](2) the next — what — it is — it is a technique for not generating the loss on 
the time-axis of the transmission video data based on cutting at the sacrifice of data. 
[0058]By performing and re-storing the re operation for dropping the bit rate of the 
data saved at the present stagewhen it is detected as the remaining capacity of the 
recorder 15 in the photographing instrument 10 having become small in the first place. 
The capacity per unit time used for an image is reducedand time relatively recordable 
by this is lengthened. 

[0059]The image saved is divided into the second by the time basis of the grade 
which does not lose the contentsand the representative picture image is determined 
as it. And it is made into the form of "the number of representative picture image + 
display seconds" in the case of re preserves. Since the capacity which image data 
occupies can be arbitrarily determined if it can decide on time to divide in this way 
according to a situation-flexible correspondence can be performed. While photoing the 
lecture scenefor examplewhen a sound is more important than an imageor if there is a 
sounda picture may be able to complement the grade sight lost somewhat. The 
technique of decreasing a storage capacity is also considered by taking into 
consideration also in such a case and eliminating image data only taking advantage of 
voice data in picture image data. 

[0060]When the situation of lack of the data based on insufficient memory is likely to 
occuruserssuch as the finder 102 and the indicator 103may be made to tell that 
through the portion which can be checked easily like drawing 13 . Although the 
message 104 "under cutting" is displayed in the example of drawing 13 in the screen 
of the indicator 103 attached to the device main frame 101 at the time of cutting 
enabling free opening and closingthis message 104 is blinkedfor example and the 
technique of coming out and warning of a certain thing which data is more missing out 
of memoryand meets can be considered. 

[0061]The recording and reproducing device 20 receives the send data from the 
photographing instrument 10 againand emits a reception completion signaland 
restoration processing starts the moment the photographing instrument 10 received 
this. In this casealthough the recording and reproducing device 20 has started re- 
receptionthere is time which saves data at the recorder 15. Thereforeif the whole of 
this preserved data is transmitted at the time of restoration processingit will transmit 
doubly and is inefficient. Thena meaning is given to a reception completion signal and 
efficiency is raised. Suppose that the information shown in drawing 7 is given to a 



reception completion signal. 

[0062]As information given concretelyit is a number of the reception frame group 
concerned in the first place. This is the head and end number of a frame number 
which were received within corresponding unit time or unit frame. It is the frame 
number received before receiving the frame group concerned in the second. This is an 
end number of the frame group received most these days. By transmitting thiswhen 
lack of frame reception arisesit can know easily which frame was missing. It is a 
retransmission-of-message frame group number the third. This returns the frame 
number received on the occasion of restoration processingand transmits the frame 
number of a head and an end. It is ID which specifies recording and reproducing 
device 20 self as the fourth. This is the identification information for communicating 
so that it may not mix upwhen other apparatus exists on the outskirtsand is assigned 
peculiar for every apparatus. 

[0063] By thusthe thing for which the picture image data at that time is held by the 
photographing instrument 10 sideand the picture image data currently held is set and 
sent at the time of a return when connection between devices is cut while having 
transmitted picture image data. In the recording and reproducing device 20 sidepicture 
image data is renewable in a perfect form (state which there is no lack of data and 
continued) by reassembling each data on a time-axisafter photography ending with 
the photographing instrument 10. Even if intermittent [ in the recording and 
reproducing device 20 ] at the time of receptionit is also possible to reproduce and 
appreciate the received data at that time in real time. 

[0064](A 2nd embodiment)next a 2nd embodiment of this invention are described. 
[0065]According to a 2nd embodimentthe case where two or more recording and 
reproducing devices 20 are connected on radio to the one photographing instrument 
10 is assumed. The recording and reproducing device 20 of any number and 
communication are possible for the photographing instrument 10and it can choose the 
communications partner. Although communication with the one photographing 
instrument 10 is simultaneously possible for the recording and reproducing device 
20this does not need to be the peculiar photographing instrument 10. 
[0066]Heresince there are two or more recording and reproducing devices 20a 
reception completion signal will also exist by the number of the recording and 
reproducing device 20. Even when a certain recording and reproducing device 20 
succeeds in receptionthe recording and reproducing device 20 of another side can 
consider the case where reception has gone wrong. Based on such a thingit divides 
into each processing of "it is usually at the time"the "time of cutting"and 
"restoration processing" like a 1st embodiment of the aboveand explains. 
[0067]The flow chart which shows processing operation at the time of usual [ of the 
photographing instrument / in / in drawing 8 / a 2nd embodiment / 10 ]the flow chart 
which shows processing operation at the time of cutting of the photographing 
instrument [ in / in drawing 9 / a 2nd embodiment ] 10and drawing 10 are flow charts 



which show the restoration processing operation which is the photographing 
instrument 10 in a 2nd embodiment. 

[0068]Firstprocessing is explained using drawing 2 at the time of usual. 
[0069]If photography is started by starting of the image pick-up part 11 of the 
photographing instrument 10it will be coded by predetermined compression processing 
etc. in the signal processing part 12and the signal outputted from the image pick-up 
part 11 will serve as picture image data (Steps 801-803). This picture image data is 
transmitted to all the recording and reproducing devices 20 permitted as a 
communications partner via the strange demodulation section 17 and the antenna 18 
(Step 804)and it is simultaneously written in the temporary memory 16 (cache 
memory) in the photographing instrument 10 (Step 805). 

[0070]Herein each recording and reproducing device 20 sidewhen picture image data 
is able to be receiveda reception completion signal is sent to the photographing 
instrument 10 for every fixed time or every fixed frame number. It is expected that 
the above-mentioned reception completion signal will be periodically sent from each 
recording and reproducing device 20 in the photographing instrument 10 side(Yes of 
Step 806) and the reception completion signal from each recording and reproducing 
device 20 are checked to timing when the timer which works according to the interval 
of the above-mentioned reception completion signal operatesand the signal number is 
measured (Step 807). 

[0071]In the photographing instrument 10it has the function which distinguishes the 
reception completion signal from each recording and reproducing device 20 by ID 
peculiar to each device etc.and is received. 

[0072]When the reception completion signal more than a predetermined number is 
able to be checked (Yes of Step 808)the picture image data (several frames of the 
picture image data transmitted at intervals of the above-mentioned reception 
completion signal in detail) saved at the temporary memory 16 is canceled (Step 809). 
Namelydepending on setting outeven if there is a device which cannot check a 
reception completion signalif it is a small numberit shall admit "It is usually at the 
time." It shifts to processing at the time of cuttingjudging (Step 808) to be what was 
not correctly transmitted to the recording and reproducing device 20 for a set 
numberandholding the picture image data at that time to the temporary memory 16 on 
the other handwhen the reception completion signal more than a predetermined 
number is not able to be checked (Step 810). 

[0073]Nextprocessing is explained using the flow chart of drawing 9 at the time of 
cutting. 

[0074]If the photographing instrument 10 detects a cutting condition based on the 
above-mentioned reception completion signal (Step 901)the picture image data saved 
at the present temporary memory 16 will be moved to the mass recorder 15 (Step 
902). 

[0075]Heresince the image inputted is not usually different from the time even if it is 



at the "cutting time"it is necessary to perform processing equivalent to "being 
usually at the time." 

[0076]That isphotographing operation is performed continuouslythe image photoed in 
the image pick-up part 1 1 is coded by compression processing etc. in the signal 
processing part 12and picture image data is generated (Steps 903-905). And even if it 
is at the cutting timetransmission of the picture image data to the recording and 
reproducing device 20 is continued (Step 906). In this casealthough the preservation 
destination was the temporary memory 16 in "it is usually at the time"it writes in the 
recorder 15 directly at "the time of cutting" (Step 907). 

[0077]Since data transmission is performed also in the time of cuttingif connection 
will be recovered and the recording and reproducing device 20 will receive again the 
image data of fixed time or a fixed frame numbera reception completion signal will be 
emitted. In the photographing instrument 10the number of attainment of a reception 
completion signal is counted each time using the timer mentioned above (Step 908). 
And when the reception completion signal more than a predetermined number is able 
to be checked (Yes of Step 909)it judges that connection has recovered the 
photographing instrument 10 againand shifts to restoration processing (Step 910). 
Processing is repeated at the time of cutting from Step 903 until it receives the 
signalif the reception completion signal more than a predetermined number cannot be 
checked (No of Step 909). 

[0078]It may be made to be the same as that of a 1st embodiment of the above as 
[ tell / during processing / at the time of cutting / about that / a user ] (refer to 
drawing 1 3 ). 

[0079]Nextrestoration processing is explained using the flow chart of drawing 10 . 
[0080]If a connection return is detected based on the above-mentioned reception 
completion signal (Step AODthe photographing instrument 10 transmits first the 
picture image data obtained from the image pick-up part 1 1 to all the recording and 
reproducing devices 20 (Steps A02-A05)and saves the send data concerned 
simultaneously at the temporary memory 16 (Step A06). 

[0081]Hereit is investigated whether it is possible for the photographing instrument 10 
to transmit the picture image data which was not able to be before transmitted with 
the present picture image data which should be transmitted to real time to the 
transmission band between the photographing instrument 10 and each recording and 
reproducing device 20 (Step A07). That iswith the frequency band which this system 
usesthe capacity of the data which can be transmitted among both devices is 
decidedand is. It will be judged whether the capacity of the data in which this 
transmission is possibleand the quantity of the picture image data photoed now are 
measuredand data can be sent too much. Let the transmission band with the 
photographing instrument 10 be the same thing about all the recording and 
reproducing devices 20. 

[0082]the case where there is no margin in a transmission band — (No of Step A07) - 



- it progresses to the next processing as it is. On the other handwhen it becomes 
clear that a margin is in a transmission band(Yes of Step A07)The photographing 
instrument 10 transmits the quantity according to a part for the margin of a 
transmission band in the data currently stored in the recorder 15 at "the time of 
cutting" (Step A08)and deletes the data part which transmitted from the recorder 15 
(Step A09). 

[0083]In the photographing instrument 10the number of attainment of the reception 
completion signal from each recording and reproducing device 20 is checked using the 
timer which operates at intervals of fixed time or a fixed frame number (Step A10) 
(Step A1 1). and — the case where the reception completion signal for a 
predetermined number is not detected — (No of Step A12) — it shifts to processing 
again at the time of cutting of drawing 9 (Step A1 3). 

[0084]When the reception completion signal for a predetermined number is 
detected(Yes of Step A12) and the photographing instrument 10 cancel the data 
saved at the temporary memory 16 (Step A13)and it is confirmed whether the data in 
the recorder 15 remains in that case (Step A15). When data does not remain in the 
recorder 1 Sit shifts to processing at the time of usual [ of drawing 8 ]but (Step A1 6) 
when data exists in the recorder 15it returns to Step A02and restoration processing 
here is performed continuously. 

[0085]Nextprocessing when photography is completed is explained. 
[0086] Drawing 1 1 is a flow chart which shows processing operation at the time of the 
end of photography of the photographing instrument 10 in a 2nd embodiment. 
[0087]If the end of photography is directed through the final controlling element 14 of 
the photographing instrument 10 (Step BODthe photographing instrument 10 will 
investigate the existence of the data in the recorder 1 5 which self has (Step B02). In 
this casewhen the end of photography is greeted before broadcasting all the data 
again by the restoration processing of drawing 10t he data which should still be 
broadcast again to the recorder 15 remains. Thenif survival of data is checkedthe 
photographing instrument 10 will transmit the remaining data in the recorder 15before 
severing connection with the recording and reproducing device 20 (Step B03). 
[0088]Nextthe photographing instrument 10 performs complement processing of the 
data which was not able to receive the recording and reproducing device 20. This is 
processing for some recording and reproducing devices 20 might have been unable to 
received dataand complementing the datain order that the photographing instrument 
10 may continue processing of "being usually at the time" by receiving the reception 
completion signal more than a predetermined number. 

[0089]It is asked whether the photographing instrument 10 has the data which was 
not able to be received to each recording and reproducing device 20 (Step B04). If 
the recording and reproducing device 20 which received this inquiry has missing datait 
will give the information which shows that range (unit section of data) to the 
photographing instrument 10. Therebyin the photographing instrument 10the recording 



and reproducing device 20 which was not able to receive the data of a certain range 
can be checked (Step B05)and it asks whether have data of the range concerned to 
other recording and reproducing devices 20 (Step B06). 
[0090]The recording and reproducing device 20 with the data of the range 
corresponding to this inquiry tells that to the photographing instrument 10. 
Therebyafter the photographing instrument 10 chooses one set from each recording 
and reproducing devices 20 with the data of the range concerned (Step B07) and 
acquires the data of the range concerned from the selected recording and 
reproducing device 20it is transmitted to the recording and reproducing device 20 
which needs the data (Step B08). 

[0091]The above-mentioned processing is repeated until all the missing data is 
complemented about the one recording and reproducing device 20 (Step B09). And 
when all the recording and reproducing devices 20 are able to have picture image data 
in a perfect formcomplement processing is ended (Step B10)the end of photography 
is told to each recording and reproducing device 20and all the processes of 
photography are ended (Step B1 1). 

[0092]Individual ID is given to each device in order to identify two or more recording 
and reproducing devices 20 by a series of above-mentioned processings. This ID is 
contained in a reception completion signalas shown in drawing 7 and it identifies the 
recording and reproducing device 20 based on that reception completion signal in the 
photographing instrument 10. 

[0093]On the other handif the picture image data sent from the photographing 
instrument 10 is received as processing by the side of the recording and reproducing 
device 20a reception completion signal will be transmitted to the photographing 
instrument 10. In this casewhen the data more than the specified quantity is able to 
be received in that unit time by making fixed time into a unit like a 1st embodiment of 
the aboveOr when the data more than the number of prescribed frames is able to be 
received within the unit frame number by making a fixed frame number into a unita 
reception completion signal shall be transmitted as a reception success. 
[0094]The received picture image data is saved one by one at the mass recorder 21 
of the recording and reproducing device 20. If there is data which runs short at the 
time of the end of photographythe data concerned is acquired from other recording 
and reproducing devices 20 via the photographing instrument 10 in order to 
complement the dataand it saves at the mass recorder 21. Finallyeach data held at 
this mass recorder 21 is repaired so that there may be no inconsistency on a time- 
axis, thereby — the connection between devices — on the way — it comes out and 
severs — also having — picture image data can be obtained in the completed form 
which does not have lack of dataetc. eventuallyand the reproduction is performed — 
things can be carried out. 

[0095]The serial data flow in the case where 64 tops are photoed on condition of the 
following as an example corresponding to a 2nd embodiment is shown in drawing 12 . 



[0096]- make the recording and reproducing device 20 into four sets (each ABand 
CD). 

- When reception completion signals are received from the two or more recording and 
reproducing devices 20regard it as a reception success. 

- It photos eight frames at a time to unit time (interval which emits a reception 
completion signal). 

- Let the temporary memory 16 be cache memory (high speed memory). 

- Set the recorder 15 to HDD (fixed disk). 

About "reception completion judgment" in drawing 12 when "O" is a reception 
success in this systemhaving judged that judgment and "x" were receiving failures in 
this system is shown. Similarlyabout the "communication state" of each recording 
and reproducing device 20it is in the situation which can be transmitted and 
receivedand V is in an impossible situationandin "0"suppose "O" that the 
applicable frame number more than the specified proportion defined beforehand has 
been transmitted. 

[0097]When transmitting picture image data to the four recording and reproducing 
devices 20 of A-D per eight framesand reception completion signals are received 
from the two or more recording and reproducing devices 20processing is usually 
continued [ as shown in drawing 12] as a reception success. Noting that it is receiving 
failures (getting it blocked communication impossible state)when a reception 
completion signal is not received from all the recording and reproducing device 
20eitheror when only the one recording and reproducing device 20 does not receive a 
reception completion signalthe picture image data for eight frames which should be 
then sent when the data concerned is held in the recorder 15 (HDD) of the 
photographing instrument 10 and communicating becomes possible — in additionthe 
data (getting it blocked untransmitted picture image data) currently held at the 
above-mentioned recorder 15 is sent. There is also a device which cannot actually 
receive data for the two or more recording and reproducing devices 20 in this case as 
communication is possible. 

[0098]Herecomplement processing to the recording and reproducing device 20 which 
was not able to receive data is performed after the end of photography. Since the 
device A was not able to receive the data of the frame number "08-15"the data 
concerned has been acquired and complemented with the example of drawing 12 f rom 
the device B via the photographing instrument 10 after the end of photography. Since 
the device B and the device C were not able to receive the data of the frame number 
"40-47"the data concerned has been acquired and complemented from the device A 
via the photographing instrument 10 after the end of photography. 
[0099]It is as a 1st embodiment of the above having described the solution over the 
time of the limit of the capacity of the temporary recorder 15 when a prolonged 
cutting condition continues. 

[0100]Thusin the case where picture image data is transmitted from the 



photographing instrument 10 for two or more recording and reproducing devices 
20Even if the situation where picture image data can be transmitted to no recording 
and reproducing devices 20 ariseswith each recording and reproducing device 
20picture image data is eventually renewable in a perfect form (state which there is 
no lack of data and continued). Even if intermittent [ in each recording and 
reproducing device 20 ] at the time of receptionit is also possible to reproduce and 
appreciate received data in real time then. 

[0101](A 3rd embodimenOnext a 3rd embodiment of this invention are described. 
[0102]According to 1st and 2nd embodiments of the aboveeven if an image may break 
off on a real time level on the assumption that the data transmission and reception in 
real timethe real time nature of data is maintainedand the data saved eventually 
makes a complement possible so that it may become near as much as possible at the 
time of no electric wave cutting. On the other handa chief aim is put on maintaining 
the continuity of dataand even if the state where connection stops during data 
transfer arisesit enables it to provide without lack the video which the photography 
person photoed in a 3rd embodiment. 

[0103]That isby the delay of the data transfer of a grade whose appreciation person 
does not feel uncomfortableand using the rate change of dynamic compressionthe risk 
at the time of electric wave cutting in radio is absorbedthe continuity of time series 
data is securedand the system which provides the optimal video is realized. 
[0104]Here explains supposing the case where the picture image data photoed from 
the one photographing instrument 10 with the photographing instrument 10 to the one 
recording and reproducing device 20 is transmitted. 

[0105]The composition of the photographing instrument 10 and the recording and 
reproducing device 20 is the same as that of drawing 1 fundamentally. Howeverabout 
the recording and reproducing device 20as shown in drawing 14 it shall have the 
temporary memory 30. 

[0106] Drawing 15 is a figure for explaining the data transfer method in a 3rd 
embodiment. Hereafter deciding the frame number as a data transmission unit 
beforehand and making this into one unitit shall process. This one unit is expressed as 
a "block" and cutting of an electric wave is during transmission and reception of a 
certain blockand when reception of several frames within a block is not completedthe 
frame data which was not able to be transmitted by a previous block at the time of 
the next block transmission is mixed with the block data to be transmitted from now 
onand it transmits. In that caseabout the block data to be transmitted from now 
oneven if it mixes with previous block sheep send datait shall compress and send in 
predetermined time with a compression ratio which transmission completes. 
[0107]Herethe processing operation of the photographing instrument 10 and the 
recording and reproducing device 20 is explained using drawing 16 and drawing 
17checking to the data transfer in drawing 15 . The flow chart and drawing 17 in which 
the processing operation by the side of the photographing instrument [ in / in drawing 



16 / a 3rd embodiment ] 10 is shown are a flow chart which shows the processing 
operation by the side of the recording and reproducing device 20 in a 3rd embodiment. 
[0108]In the photographing instrument 10the compression ratio of the data in a block 
unit is calculated (Step GODand compression processing of the image acquired in the 
image pick-up part 1 1 with the compression ratio is carried outit codesand picture 
image data is generated (Steps G02-G03). 

[0109]The picture image data applicable to the 1st block of the beginning is 
transmitted to the recording and reproducing device 20 via the antenna 18 (Step 
G06)and the data is simultaneously written in the temporary memory 16 (Step G07). 
[01 10]Heresuppose that the frame more than the predetermined number in the 1st 
block was not sent to the recording and reproducing device 20 by the case where an 
electric wave breaks off etc. In the recording and reproducing device 20 sidethe signal 
about receipt information is emitted for every blockand the unexplored arrival 
information on a frame is returned for the number of the frame which arrived to 
reference to the photographing instrument 10. This state is shown in T1 of drawing 15 
(a)and T2. 

[01 1 1]When the unexplored arrival information on such a frame comes to the 
photographing instrument 10 on the contraryin the photographing instrument 10when 
transmitting a following blocklst block an unarrived frame is mixed with a block 
[ 2nd ] frameand it transmits. Howeversince the bandwidth which can transmit was 
decidedthe compression ratio to the data in the 2nd block is adjusted so that block 
[ 2nd ] data may be mixed with 1st block an unreached frame and it may be in a send 
state equivalent to the time of the usual transmission (Step G03). In this casea 
direction with a compression ratio of block [ 2nd ] which should generally be sent 
after this becomes high. The calculation method of a compression ratio is later 
explained with reference to drawing 18 . 

[01 12]If mixed data with the block [ 2nd ] data sent by adjustment of such a 
compression ratio 1st block the unreached frame it became impossible that is sent 
last timeand this time is generated (Step G04G05)The mixed data is saved at the 
temporary memory 16 (Step G07)and is transmitted to the recording and reproducing 
device 20 (Step G06). This state is shown in T3 of drawing 1 5 (b)and T4. The dotted- 
line arrow in a figure shows transmission of the data equivalent to a block [ 1st ] 
unreached frame. 

[01 13]On the other handin the recording and reproducing device 20 sideif the data 
transmitted from the photographing instrument 10 is received (Step H04)this is 
divided into a block [ 1st ] data and block [ 2nd ] data (Step H05)and it saves 
respectively in proper memory space (Step H06). There is the technique of using the 
mass recorder 21 as the above-mentioned memory spaceand adding a function 
equivalent to the temporary memory 16 of the photographing instrument 10 to the 
recording and reproducing device 20 in consideration of processing speedand using 
this is also considered. The temporary memory 30 of drawing 14 showed this. 



[01 14]Thusafter block [ 2nd ] transmission and reception are completed between the 
photographing instrument 10 and the recording and reproducing device 20 (Step 
G08Step H07)in the recording and reproducing device 20. The information which 
shows the number of the unreached frame which was not able to be received by the 
2nd block like the time of the 1 st above-mentioned block is transmitted to the 
photographing instrument 10 (T4 of Step G09Step H09and drawing 15 (b)). 
[01 15]Nextin the photographing instrument 10after deleting the block [ 1st ] data 
saved at the temporary memory 16it moves to the picture image data applicable to 
the 3rd block (Step G10G1 1). While this block [ 3rd ] data is saved in the above- 
mentioned deleted storage area of the temporary memory 16it is transmitted to the 
recording and reproducing device 20 (Step G07G06). In this casein the photographing 
instrument 10the information about 2nd block an unreached frame is referred toand a 
block [ 2nd ] unreached frame and block [ 3rd ] data are mixedand it transmits (Step 
G04G05). This situation is shown in T5 of drawing 15 (c)and T6. The dotted-line arrow 
in a figure shows transmission of the data equivalent to the unreached frame in the 
2nd block. 

[01 16]On the other handin the recording and reproducing device 20these transmitted 
data is saved to the temporary memory 30and (Steps H04-H06) the already saved 
block [ 1st ] data is decrypted and it reproduces (Steps H01-H03). And block [ 1st ] 
data is moved from the temporary memory 30 to the mass recorder 21 (Step H08). 
The information which shows the number of a block [ 3rd ] unreached frame in that 
case is transmitted to the photographing instrument 10 (Step H09). 
[0117]The above-mentioned processing is repeated like T7 of drawing 15 (d)and T8 
similarly hereafter. Even if it resends unreached datawhen there is no reception 
completion signalit processes as missing data by electric wave cutting etc. again. 
[0118]Thuswhen transmitting the picture image data photoed with the photographing 
instrument 10 to the recording and reproducing device 20 and the data which was not 
able to be sent to the recording and reproducing device 20 according to a radio wave 
state etc. arisesthe compression ratio of the data which should be sent to the next is 
adjustedand it is made to send together with the above-mentioned unreached data in 
the photographing instrument 10. Therebyalthough some delay is producedit becomes 
possible to maintain the continuity as picture image data and to send to the recording 
and reproducing device 20. 

[0119]In the example of drawing 15 rather than real timethe picture image data 
photoed with the photographing instrument 10 can send of 2 blocksand will be 
reproduced with the recording and reproducing device 20. Continuity is maintainable 
as an animation instead of permitting such delay. 

[0120]When compression higher than this predetermined rate is needed as not 
carrying outsuppose that the retransmission-of-message data in front of 1 block is 
deletedand the compression ratio more than a predetermined rate is transmitted. This 
is for guaranteeing the video of fixed quality. 



[0121]The example computation of a compression ratio is shown in drawing 18 . 
[0122]In each timedata shall be sent using all the zones. Let 12 frames be a 1 -block 
unit. 

[0123]When you transmit the data for 12 frames of the block 1 nowsuppose that 
transmission of the data for three frames went wrong. In such a casethe unreached 
data for three frames in the block 1 (non-send data) is sent in the timing of the block 
2. When equalizing and sending these datawhat is necessary will be to be set to three 
frame [/12 frames ] =0.25and just to use 25% per frame of zone. Thereforein the block 
2it codes by adjusting a compression ratio so that the amount of information may 
usually be reduced only 25% from the time. 

[0124]Nextsuppose that two frames which failed in the transmission existed in the 
block 2. By the waywhat is necessary is to be set to x(two frames/(12 frames)) 
0.75=0.1 25and just to use 12.5% per frame for retransmission of message of the block 
2 in the block 2if this will be averaged and it will send in the timing of the block 3since 
the compression ratio was raised and data was created. Thereforethe block 3 codes 
by adjusting a compression ratio so that the amount of information may usually be 
reduced only 12.5% from the time. 

[0125]This calculation sequence must make an example the simplified modeland the 
amount's of information differing for every frame actually and redundancy must be 
taken into consideration. 

[0126]Although it comes to be able to carry out the data transmission of such a 
compression ratio including unreached data and some delay produces it by 
adjustmentsince the continuity as picture image data is maintainableLike 1st and 2nd 
embodiments of the abovedata can be reproduced and appreciated by a receiver 
(recording and reproducing device 20)without needing the editing work of assembling 
each received data on a time-axis. 

[0127]Although the case where picture image data was transmitted by radio using the 
photographing instrument 10 and the recording and reproducing device 20 was made 
into the example and explained by each above-mentioned embodimentlf this invention 
is a system which transmits not only transmission of picture image data but time 
series data in real timeand is recorded and reproduced by a receiverit is applicable to 
the all. 
[0128] 

[Effect of the Invention]As a full account was given abovewhen having transmitted 
the data which has continuity from the 1st device to the 2nd device according to this 
invention and the radio between devices breaks offSince it was made to send with the 
data of real time when the data at that time was held by the 1st device side and it 
returned to the state which can communicatein the 2nd device side. All the data that 
have continuity can be obtained and it becomes possible to reproduce correctly to 
time order by assembling these on a time-axis. 

[0129]When transmitting data for two or more 2nd devicesand the number of reply 



signals is not detected as for more than a predetermined numberas data transmission 
failureHold the data at that time by the 1st device sidewrite so that it may send with 
the data of real timewhen it returns to the state which can communicate with the 2nd 
device more than a predetermined number in betweenand in the 2nd device side. All 
the data that have continuity can be obtained and it is possible to reproduce 
correctly to time order by assembling these on a time-axis. 

[0130]The received result of data is asked to each 2nd device of the above after the 
end of data transmissionData can be complemented with acquiring the data 
concerned from other devices with the data to the device with which data is missing 
in each 2nd device of the above according to the response resultand transmitting to 
the above-mentioned device to the 2nd device that was not able to receive data. 
[0131]Adjusting the compression ratio of the data which transmits the data which has 
continuity from the 1st device to the 2nd device by a prescribed unitand should be 
transmitted to the next when unreached data exists during the transmissionand 
having made it send with the above-mentioned unreached data A sakeAdjusting by a 
prescribed unitalthough it producesthe delay of the part which sends dataand some 
can maintain the continuity of dataand can give it to the 2nd device. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure showing the composition as an image recording and reproducing 
system which applied the radio communications system of this invention. 
[Drawing 2] The flow chart which shows processing operation at the time of usual [ of 
the photographing instrument in a 1st embodiment ]. 

[Drawing 3] The flow chart which shows processing operation at the time of cutting of 
the photographing instrument in a 1st embodiment. 

[Drawing 4] The flow chart which shows restoration processing operation of the 
photographing instrument in a 1st embodiment. 

[Drawing 5] The flow chart which shows operation of processing at the time of the end 
of photography of the photographing instrument in a 1st embodiment. 
[Drawing 6] The figure showing the serial data flow in the case where 64 tops are 
photoedas an example corresponding to a 1st embodiment. 

[Drawing 7] The figure showing the information given to the reception completion 
signal in a 1st embodiment. 

[Drawing 8] The flow chart which shows processing operation at the time of usual [ of 
the photographing instrument in a 2nd embodiment ]. 

[Drawing 9] The flow chart which shows processing operation at the time of cutting of 
the photographing instrument in a 2nd embodiment. 

[Drawing 10] The flow chart which shows restoration processing operation of the 



photographing instrument in a 2nd embodiment. 

[Drawing 1 1 j The flow chart which shows processing operation at the time of the end 

of photography of the photographing instrument in a 2nd embodiment. 

[Drawing 12] The figure showing the serial data flow in the case where 64 tops are 

photoed on condition of the following as an example corresponding to a 2nd 

embodiment. 

[Drawing 13] The figure showing the example of a notice under cutting in a 
photographing instrument. 

[Drawing 14] The block diagram showing the composition of the recording and 
reproducing device in a 3rd embodiment. 

[Drawing 15] The figure for explaining the data transfer method in a 3rd embodiment. 
[Drawing 16] The flow chart which shows the processing operation by the side of the 
photographing instrument in a 3rd embodiment. 

[Drawing 17] The flow chart which shows the processing operation by the side of the 
recording and reproducing device in a 3rd embodiment. 

[Drawing 18] The figure showing the example computation of the compression ratio in 
a 3rd embodiment. 
[Description of Notations] 

10 — Photographing instrument 

1 1 — Image pick-up part 

12 — Signal processing part 

1 3 — Indicator 

14 — Final controlling element 

15 — Recorder 

16 — Temporary memory 

17 — Strange demodulation section 

18 — Antenna 

20 — Recording and reproducing device 

21 — Mass recorder 

22 — Input/output terminal 

23 — Signal processing part 

24 — Final controlling element 

25 — Indicator 

26 — Strange demodulation section 

27 — Antenna 

28 — External instrument 
30 — Temporary memory 

101 — Device main frame 

102 — Finder 

1 03 — Indicator 



104 — Message 
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f = >-?T' af77206fflYes) , EflW^BB 
2 0frS©SB^7B«*«Bf* Ury72 0 

7) . 

[0 0 3 0] SB5E7B**»B7»*ftB$tCtt (X5r 
•y72 0 7©Yes) . fOt$<D«t7-$ (l¥L< 
(*±EBB*7B*©MHITBBSti«ttBr f -*©» 
7 U-Mx) liiE L < IBIi«£gS 2 0 fcESSStlfcz: 
£ T"* y > EBB&BB 2 0 tt-H^EBBB 1 6 lc«j# 
LTffcBMRx-^^BBLT (Xx772 0 8) . X 

777"2oi frs ©ossify sr. a«*7« 

**5K8T?*3&3tCofc»&lCtt (77772 0 7ON 
o) . E»S*BB2 0'vjEL<eSS*tl43t)^fct.© 
tWKU ^©thtfCttBT*-**— «EBBB1 6lc 
«»L«:**THJ!IB.I«flB'\BtTr« (7.x->^2 0 
9) . 

[003 1] &IC, «JBrBtSQSlCO^T, 

[0 0 3 2] ffl^SBI 0tt±E«B5fe7«*»=«^ 
TWW£t&*tf&a?Z£ (X777"3 0 1) s ^ft-B$ 
E««B1 6lcS#£tiTl,^W(<g!T ; -*£*!gft©E 
ggB1 5^»-T U777"3 0 2) „ C©E»8B1 
5ctLTl*s «7tWfHDD««ffl^6n5. ftfc. «J46A^ 
3EBKB1 SlcB^x— ^*«^LTfc<ffi)ST i fca 

ib^sbi 5£$i8ig&ttag < hLTfc<<h-;gaa 
m^<*ztctt>. >]^mo-m ebbb i 6 ic— b#w 
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[0 0 3 3] CCT% r«jtf|$j Tfe^T^ AT}**! 
[0 0 3 4] SK»ff««H«W^SI?T^*iT 

asy* hhkbisi i?&B?ftfcMi*B*tt3Vi 2tc 

* ttry73 0 3-3 0 5) . f LT, ttflWTEWo 

t*ibhw£3sb2 oiziiTzm&T-zommimtf 

«#Sfctt-WE1MSBl 6?»oft#, naMWSj (£B 
«SB»KB1 S'sBS&fc (XT77307) 0 
[0 0 3 5] fflKWT*x-*^ttfrfc*lTV 
*fctt* J»3*H«*tlTiaiWS*B2 0tf-*WIB 

Uf773 0 8) o f LTx EflW£Stt2 0fr64> 
Sfi^Tft^StgRT^/fc^ Ut7^3 0 8 CD Y e 
s) v «S?£B1 Ott««il«igaLfcti©i:WBTU « 
«M!Bl^Wff-r* (X7773 0 9) . SflM7fl»C 
WKT*aW-*l« Uryy3 0 8GDN o) , 

iW. 

[0 0 3 6] WW«F«3S4ncW\ WMl- 7 

[0037] hi 3 (c«Rma>in9iM«33\r. B4»o>i 

0 1 ttftKJSBI OflMMttt, 1 0 2»77^V^ 

1 0 3tt*S8p-e**o ftSWl 0 3<7)BB(;:f*aig4' 
©£7*IH*#*R**l*o 0 3<Dmm± 

T* J3»S£KB2 0 fc©^*W0W*ftT^*ttttfc 

[0 0 3 8] Ea><fc?ft«j8fc ( fcy* miflBai 
0©/bf'JSi^ iM*B#T*^IB«S*Sai2 0 
<D*0>«ilWtt*B^fcy* GKH£«H2 0^(DnBM 

T-3\ ^LTtia<»«*IiI«LTii»BOttttt!:Rrc 

[0 0 3 9] jtfc MMWSlcwT* B407P-?- 

[0 0 4 0] ffi^gai 0ttJJBS«*7fl»fc»^ 
T«Rtt»««t»-r«^ (XT7 740 1) . «f\ S 
«BP1 l6^6»5tifc»»T r --*^I3iiS±Siai2 0tz: 

26fBL (7x77402-405) , BUftCMiRaSftT' 
6) . 



[004 1] CCT% SBSEBI Oti, jffSgSl 0<h 

rasi9£SB2 o £<&Baeas*«ic* y 7»/i/*-f 

77^4 0 7) o o*y, PittniB^fiasRiisax-* 
©s«tt*5/xyA#fafflr*Ba»i»Ta»6ti^ 

[0042] fisraic^tfttiTOica U777 
4 0 7ct)No) s ^(D^^komm^mtSo eas 
»s(c^ffi3b^5 c t emm Ltcm&zi* (77774 

07COYes) \ 01* r^|frB$j (ClBBSB 

JCSL:ftB<7)5S«*?T^ U7774 0 8) , *-<D&ftL 

rc7-^sp»^ia»SBi 5»6Hi«r* U7774 

0 9) o 

[0 0 4 3] BBSB1 0m -«RB*fctt 

-«7U-^B©ilRf»r**-r7tH^T (X7 
774 1 0) . IB«lf£«B2 0fr6<Dgfi5S7fI-Sf<8 
*B*WBT* (X7774 1 1) 0 f LT> §«9S7 
B?flMM£ft&<NI«Ktt (X7 7 74 1 1CDN 

o) % wcmsvwnmauzmrTz (777741 

3) . 

[0044] &m&Tm*&&to*titcm$ici* U7 

7 74 1 lOYes) . »I££B1 0 ti— BSfBttSB 1 
6fc«§*ftTl^7-**tt*L (77774 1 
2) , f QMlClBfltiBB 1 5fc(D7-*#»-DTl^fr 
df5M7i7m (77774 1 4) o IBBSB1 
5tu7-^^»oTl^^Jf^CW:H2(Z)ilMI9»a'\ 
»fi-r*<? (77774 1 5) . IBfBttBI 5tC7~* 
tfSST^tCliXfy 74 0 2ldoTs CCWD 
B»»B*BttLTf73. 
[0 04 5] IWtfjRTLfttfOfflllCWT 

[0046] b s i oxBretticsiteaBSB i 
0(OBfg»7K»a©»ft*^r7P-^^ - hT» 

[0047] BBSB1 OOSkfWl 4MUTW» 
7tf»S*ft*t (77775 0 1) % BBKB10» 
a#©l#OlBB»B1 5«©7"^0)Si^5 (7 
7775 0 2) o H4<D«»«JIT£T<&7' 
-**wajflir*l(»5:BIB»7*iffl*fcW*ifW:. 

T\ 7-5r<3!)H|#«MBr*t. »^SSB1 OtifBS^ 
£«B2 0^O«m«Kol!l(c|BBBBi Srt^Slff^ 
-*a)3a8fll*fTd (77775 0 3) . *LT\ ?S^7 

2 0-\Jii^c7)^7^e^ c^^Tl^7n^x 

*«7"r* (77775 0 4) . 
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[0 0 4 8] K»»£««2 0ffi|©«ja£LT 

*<h. gB&7ffi^fc«l8BB 1 Olc&ffr*. £©t§ 
^ -jeWHtBtti: LT» *©BflWIBfcK«J£Btt 
±© 7— $ SgBT*fc £: 3-. -£7b-A 
LT. f OM7 U-ASfiT«Bili7 U-A 

B^Awsatflrr**.©*-*-*. 

[0 0 4 9] SfllLfcBSMjy-^^EaSSSai 
2 0(D*UIBIKeB2 1 fcHBC«#LTVSx «ft 
lc. C©*8B§Ba«B2 1 lC®&-£tirc&7-2*B% 

wntLfz&m&tt^&sizm.T. cnwy, &bm© 

fc^55j£*tlfcJ£T««x-- ^© 

[0 0 5 0] t'-SSHIWc^OBBt*-*.** 
/^gp 2 5 '\*a*T*&<!:©S±BjfE£ U 7»jU*-r ATfi 
5 C it RIOT'S So fcfEU SBHWiSIJStfBrfctiT 

rc^TS^T5*^»Ctt. B55SB1 0ffiiJT-©BMMS7 

[0051] ®6izmia>9ffi&mztifcLn:M l i*mt 

LT, WT©*frP6 4:j7©«K£S^fciB£T*©B# 
[0 0 5 2] -BttftB (SfRCTflreSSSTSHM) 

tr*. 

•IB»S«1 5l*HDD H«r-fX*) if*. 
ftfc\ 06©+© niflttsBj ICBULT, roj tfSS 

TOJ ©H^l4 : ?46^46/'cRfT^iiJ^±©iJ^7U-A 

[0 0 5 3] rgfi^7«^j ©SBfcfcUT 

rf57U-A-1j «!:»*©«: *-1" 

[00 54] 06tC^-rj:5^ 8 7 U-AmiiTTOS 

s» £iBas£gB 2 o ioot enfresi^T, * 
©a+Tiift^Rrt&^t, SEf-$?)ig8iio 

©B»«il1 5 (HDD) A(c&ft LTfc3\ iM^T^: 
%-otcti*lz, ^©<bti:i35«^?8 7b-^(t)S)!« 

^-^tcjn^r, ±iBfeagsi 5 (cs&sftTW-cx 

[0 0 5 5] S^SII 0©!Ba^S1 5© 

EBttBl 5lCJK$Sfc<fc3^ftfc%*.6tl5,, * 

[0 0 5 6] (i) T-^cDKsa^Btc^ar 



y«jy»T*:firjSi:* ttJRB$tc»# asnfcEaSB 1 

[00 5 7] (2) *14. {pTfrLSW^-SfcaeiCL 
S-t*-&l/»/-c«>©#S£T**o 

[0058] se-ic sesbi oaqebsbi 5© 

StlTC^x— *©tf-y h U- h^S<!:-rfci6©SjfS^ 
fcy©8**«6U c*Ht«|:yffl»fl«H«:|BaT*5Bf 

[0059] n-te* «#**iT^*«a*rts*ifefc 

*. *LT* B«£©P£li r««H«+«3rBH»J ©fB 

*fe*iT L*T *> 35 5 ^T* 25 3 . 

[0 0 6 0] ^^E'J^SlCctSx-^©^.!:^ 
SWKa^L-tdftlg^U:, 01 3©cfc5^77"rv 
£"1 0 2-¥>^g|31 0 3ftiffiJffl#3!j«W#lcfl(K-p** 
a?»«-31L;Ts ; E-©l'4«]e.-y-Sd;-5lcLT i fcSl.\ n 

1 3©fljT"«, «BftB#icga*#i 0 1 izmmsmcw 

»mf%*vtcWm-i 0 3©iB®rt(c r^Br+j ©^7 
-fe-vM 0 4«aSJ*Tl^tf, «^.«fC©^v-b- 

yi 0 4«-^as?-y:T, y^'j^eicfcyx— s»*«^ 

[006 1] $fc. ««4HttlBail^B2 O^HCf 

s^sbi o^soasBx-^tswwys s«^7B 

5=, C©ii^s IBaS^«B2 0««f?S«*M*&LT^ 
*lct.J*to6^ fBa^BI 5tcx-^4«^LT^S 

[0062] skimizttM-Tzmmt lt», m-ics' 
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*»«■*-*. msic E«i¥£sii2os**ft3rr* 

[0 0 6 3] C4>£5lc* fl*«7-*£2£«LTl^& 

7-££Jii2gSl OfTrfiWLTfi** tHIBStt:**) 
«^LT^fc^«^-^^^fc-y:TaM^C<hT\ ESB 
S812 0«T*lfc flH&Ktll 0T©JHar7»lc«-7 
£KP^ »±T1S^liT LIT C £ T\ BW*7-*£5S 

[0 0 6 4] (ff2 4>»K&tt) *9Bna>«2d!) 

[0065] 12 ©*8BJB»6T*tts 1 £<D«12£S 1 0 
(c»LT«H^>EMH£ttB2 OaWMUcriRniftL 

Ettff£«H 2 0 1 5MRTIBT* U . ^CDii{I*g#£31 

s?-r*cttfT*So E0»?sjsii2ott, raie 

[0 0 6 6] CCTU E«H£KB2 0ttfflBk«S% 
Sflt*7«*tiB«WjgEK«2 0(0ft»»«^# 

izOtoLlzmStt* ^4>EWI£a«2 0HBAK 

[oo6 7] w8{tm2o>nmBmiasif2>m&&w\ 

[0 0 6 8] H2*ffl^Ta»Bf«at«:^Ttt 

[0069] jti^si o<z>tMkfln lofiBtCctya 

mkT-ZttzZ Uf7780 1-803) o £4>K 

LTITOff*lT^*£T©EfiW£«ai2 0"\S 
U?778 0 4) \ Wft^»»«ai OftO- 



Wfy78 0 5) „ 

[0 0 7 0] CZT\ *E»»**«2 0flJT*«4BM*7 r 

-/xastcsfi^T«*^ffl[^« i o izmwTZo m 
mmm i o#jT«±ES«STfi*^*Eas*s»2 

0»6£Hm(cat6tiT<«C&«-nffL7£U. ±13 

©*-<5Vyp tt7778 0 6^Yes) . &Eftlf 
£g«2 0#6<&gffi^7ff^£WigLT. ^<7Mf^a 
fctHBT* (Xr^8 0 7) o 
[007 1] JMBSHI 0m «Efl»£SB 

[0 0 7 2] W3BRW±0»fll*7fll**WBT»ftli 
^ Ufy?808OYes) s -ftElt&B 1 6 left 

£^ti^«m»7-* (WL<w:±EWi»7«*a) 
*i* Uf778 0 9) 0 -r*t>-B, a«*7fli**ai 

m^»W±^SfB^7«^5tigT^£^^/-c«^ti:« 
U7778 0 8) 14, K£R»<OEINV£ttB2 0^ 

jEL<K5S**iftA^ofc i fe<D < !:WBfU *a><k*<&»W* 

x-^3&-BSE«S«1 6 te«#Lfc**7TOWB»G31 

^»ff-r* (777^8 1 0) o 
[0 0 7 3] «BfW»«tCO^T, 

[0 0 7 4] 0tt±ECAX7fll9(cS^ 

Elf SKI etcffi^^nT^^Wft^-^^gSODE 
■£■1 5^»t (X7779 0 2) o 
[0 0 7 5] CCT\ naRBJj AfizTft 

[0076] -rftfe-s, *KKrfttt*«!WJc*^^nT 
fey, wmim ira^*nfcWM*t*fi^«isspi 2tc 

TfflHMB31»fc:«fc y W*fb**lT8SM»x-5rtf*flt*n 
^ (777^903-905) o ^LTx WBfrftT^o 

6ti* (X7779 0 6) 0 COIS, rii^ftj -^ti 
«#7cti-ftlB1S^S 1 6?S-3fctf* r^jWrB^j till 
^IB^SMI 5^\«^iXt? (77779 0 7) 0 
[0 0 7 7] ^fc. WWrftT^^-^jSfittfrtottT^ 
«tt^Eltt**iTE»WSKH2 0#--aftlBI 

SfS^7fS*^»f«o *KS«1 OW ± 

a? Lfc* -r v*s^TWi*7fli*©MWt*»iaBp< 

« (77779 0 8) o ^LT, nFr^f»W±<7)g<1^7 

m^m&T^tcm^ (77779 09^Ye s) , n 
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^11 OimXfSmtfilBl9LLT^Zt$MLs Wm 

a^wfir* Uf779 i o) o msfWLtfloswi* 

7«^£Wf8T£E:tt*U;r (Xt^:/9 0 9<DNo) . 

[0078] ±en i <o*tt&JB£nau:. 

(Ell 3WH) 0 

[0 0 7 9] *fc % tMMBWCOl^T* HI1 0<D7P- 

[0080] an^iis i o»±E«i»7«^te»-3^ 
T&ttaa«aar«& (xt^aod s a 

S2 0fc2lfIL Ury7A02-A05) . f^JBftClM 
R&ilx-^fc-BSEtHMl 6m«#*-* Ut7 7 
AO 6) o 

[0081] z.zlt\ m&mmi o«, a&ssi o<t 

(Xfy7A0 7) . o*y, PfttanTfiaHIttttT* 

[0 0 8 2] ea£*tt(c^4B3tfft^«$[c» Uryy 
A0 7CDNo) , *OS£ft4>J(H'\£&. 

07OYes) % Si^Sl 0t* nflKWj iceattB 

JfiCfelOSHiefrl* Uf77A0 8) . ^ L 

09) e 

[0 0 8 3] £ft s ajBSBI — SBf«B*fctt 

'^A10) % &E*ll±m2Ofr609flM7flre 

®»£ft«mg'r* Ut7^ai d . *lt. 

A1 2<DNo) s HtflB9O«0VH«Kn(C»fT-r« U 
T77A 1 3) o 

[0 0 8 4] mm»ft<z>&m&7m^&ma-£titcm£ 

izlt Ufy7Al 20Yes) . as?££il1 Oti— Bf 

7A1 3) v ?CDIKlcEaSa 1 5rt<Dx-*3WSoT 
l^fr£5fr*fiy*n Ufy?A1 5) . IBS 

MWA.wfrrstf (xt77ai 6) % tmmw\ sic 



[0 0 8 5] »^3b^7L/*c<h^OSaS^*P^T 

[0 0 8 6] DB1 m«2<D*ifc»»tcfct**ai&S» 
1 0O«^7ft««Bff«Sr7n-yir-hT* 

[0 0 8 7] «ff?£9l O0M»fMP1 4*51UT«B» 
7*ftB5*S*i*4: (Xfy7B0 1) , Ji^SMl Oti 

777B0 2) o HI 0<OWIHmT^T(D 

f r -**»^r«MiciHS»7*5ffl*fciea if tt, * 

ct\ x-^oaftifltBir^t, ai^ssi ohe* 

S^I2 0 £4>SIK*KOnricEa«l 1 5 toomfr 

T-$<z>mm&?To (X777B03) o 

[0 0 8 8] ai£g«1 0t*. EHS4SS2 0 

a ^^s i o jymswK±<oa«S7«**s»K* z 

tt- * ^ffi^-T £ ft: tb<DSmT+& * e 
[00 89] aESB 1 0 1* % «E*H£mi 2 0 

% (XT77B0 4) „ CCDHL^fe^^SttfclBaW 
4812 014, fcL*SLTt>*^-*#S*Uf* *0) 

mm (x-*ojw&kh) e^nm*aiHmi c\ 
e*£ 0 cntc^y* aie&tii oru ^^1^7 

-**afll7**a6^ofcEa»4««2 0*«BT* 
(X777B0 5) % «a>EaH4««2 0(c»LTa 

77?B 0 6) o 
[0 0 9 0] C^^lN^^WlSLftKElOx-^^ 

«oTi^iBaw4Ka2o«:, f(oi«i»Kii 0 
'vea.*. ctucjry, ai$ttBi oti^RKacox- 

***O*EaW£*«2O0*frS-&*3W?L u 
77^B07) , *OWRLftEaS±SS«2 0 6^6a 
BBBHOx— ££13K5Lft«* *<DT~Z*i&mtLT 

^«Eaw4*«2 0iceaj-r* (xr^Bos) . 

[009 1] 1«OEffil£itI20l«:|LT&TOft 

Sx-^^is^tis^Tx ±E*ra*«yar (X7 

77B0 9) e ^LT> iTOlc»»i812 0tfS4 

&7L U777B1 0) x *BflW£3m2 0'\aK 
<D»7*e** aK<&£7a-feX«*7-J-* U777 
B 1 1) o 

[0092] ±Eo-ii©««Tatt&(0Eaw 
4(B«2o*iB5ij-r^ft:»^ a-saicfflgy^ 1 djw* 

■^TTtl^o HOI DttH7(C5*-r*3fcM*7«**3 

aissai or^4^(3!)Sffi^7«^(cS-5t^ 
TEass««2 o^fasu^ff^o 
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[0093] -15. %mn$.mm2 ommemt lx 

It. SHB£»1 0frSaSStiT*fcBH*7 r -**WIT 
*<t, g«^7«**JM&8«1 OlcSHiT^o C©i 

T, ^©m{£0#F<SrtlCfft£*JX±©^-'$< : £§fIT*/c 
-J£7 l/-A»«JHtti: LT> *©* 
1iL7 U-AftfiTBiS7 U-i»»W±tD7 f — 5f*S«T- 

©fr*. 

[0 0 9 4] $/c, SfiLfcBSM*^— **ESf¥±&« 

2 o©*g«B«sii2 1 lti*<. mmm 

[=«?«-*. saic cQ*sie8^i2iic^ 

tirc*T f -^*I^ISI«l±T^Jf*i«3B:t < >J:5tcigr. Ctl 

[0095] ni 2icm2©njBBffii«:»jsLrcaf*ffii 

[0096] >EIHI£tt1l2 0l*4& (**A. B, 

c d) t*-*. 

■ 2#w±oiawift««2 0frsswi^Tfflr**s^ 

• -BKflKB 1 6 It* + v -> a ^ =E 'J (ffiXy =E 'J ) 

• EiilSfB 1 5 It H D D (BCt****) 

**S. HI 2©*© rgffi^TWBfJ IcglLT. roj 

*->X7^lc33l^Tgfi5fe*T»* fcfytK LfcC 
r. nMft£*EflM£SB2 0© nsfltfcflj izmL 
T, roj lt2SSfS^I«gft«-^ rxj it^RJtg&ttS 
T*y. roj ©«*»**tt*ttfcW:tl!l*JM±©Ki!i 

[0 0 9 7] HI 2lC^f tfcdl^ 8 71/-A$fiT"W 
«x— **A~D©4£©E«M£«H2 otcasftr* 
HfttcfcloT* 2ftJU±©Eaff£ttH2 0fr6M% 
Tfl^^glt^Jl^lcltgfifigai: LTSMMUliWJtff 
Jh5. *fc. i:©!BaS^S2 0^e i t»§fi^7ft 
WaWiC^WH**^!* 1 £©E»*?£g»2 0 

*y» iMSFRTllBtttt) ^i^^-^^Js 
£££■1 OCDlBfsSgSI 5 (HDD) ftlCSJfLTfc 
3\ aitRTtacofct*^ *©<h*lcizS£'^8:7U 
-/^©RfRx-SfciffljlTs ±KKH&H1 5lc«t# 



5= CWif^fcilfapT-fclt* 2£W±©ESS£8il2 
0***£L;fet.©T*y» 5 s --* 

[0 0 9 8] CC?, HEItTfex 5 s — >«SflfP*a 
frofcESII£g«2 0 lc»T*«&OHtf*fiSft 
5o HI 2©0JT*fcJ\ 8IAtf7U-iH ro8-1 
5 j ©T'-^Sflrratt&^fcfcttt SUB»£7«Kffl 
fggffl 0SftLT8IB^6^8?-?Sli!ffLTai 

T40-47J ©7 1 — $r*gfln?**6 x ofcfci&, Jig? 
»7*lc«Hg$l»1 Ofcfl-LTSMAfrSSSSx--* * 

[0 0 9 9] g^cD^lfftt^^fclf^©- 
BtM&EUSH 1 5©8«OBff^»E«r*IIISfea5[c-3 
l^Ttt±EJB 1 OSISfiJBJSlCTaE^fciiy 

[0 10 0] £<D£5lC «Ok«©EiHI£ttB2 0« 

£lcfcl*T» T'<TOEtKfS««2 0[C«M»7 ? -** 
K»TSftiv|*5Btf£i;T«K «»ttic*E»S^«II 
2 0TltHi{l7 r —$'£££&fl5 (y-f©****^ 
3tffiLft:«tt) lETW^T**. SflWlCfel* 
T> «EM*£ltB2 0-?tt, |B*«T»*-3Tt» *© 

[0 10 1] (Jg3CDHj56JMg) ;^ic, *3BB<Dlg3© 

[0 10 2] ±K*iatfl&2©ittB$rra, yjW 

«Mifl«5t«jn*Ctfl«a5oT«br f -4f©y7 , iU^-f^1S 

f$K&<£*<fc?lcra^SS£Lfct©T : -35*o CtllC 
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